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(54) BAJ1 bl^OBKA flJlH PA3BAJIblJOBbIBAHMH YCTPOMCTB M3 nPOOWJlbHbDC TPYB 
(57) Abstract: 

McnojiB30BaHne: n/iH pa3Bajn>n;oBbiBaHHH ycrpowcTB H3 npo<J>ioibHbix Tpy6 (nepeKpbiBaTeneH, nojjBecoK 

XBOCTOBHKOB, (jjHJlbTpOB M T.B,.), YCTaHaBJIHBaeMblX B CKBSOfCMHe. CymHOCTb H3o6peTeHHR: BaJIbUpBKa 

coflepaHT Kopnyc (K) 1 c ueHTpanbHbtM KanajiOM 4, b hoxhcA uacTH KOToporo ycTaHOBJieH nrryijep 5. B 
creHKe K BbmojmeHbi yrayGnenwi 6h7,b Koropbix c nowombio onop 8h9 ycraHOHneiobi TpH Banhin/romux 
ajieMeirra (03). UpmtM onopbi 8 flsyx B3 ycraHoaneHbi b yrviyoJieHHHX 6 K HenoflBUJKHO, a onopa 9 B3 12 - c 
B03M0»nocxbiO panwanbuorxj Bfai^Bit?fieHHH M3 yrnyuneHKH 7. TlopjamKHaH onopa BbDiomieHa b en^e ppyx 
9KcneBrrpmHbix OTHoarrenbHO fspyr Apyra upjrmqjpoB (II) 13 m 14. npnueM U 13 c 6ojibiintM jniaMerpoM 
yiuiOTHeH OTHoarrenbHO ctchkh KOpnyca 1, a 11 14 c MCHbimiM jniaMerpoM BbierynaeT b ueHTpanbHbiH 
Kan an 4 K u HMeer Kawanbi, coo6n;aiomHe ueHTpajibUbm Kan an 4 c rM^paBJiOTecxott KaMepoM 18. 
oopaaoBaHHoft CTCHKaMM yrvryoyieHHH 7 m TOpneBbiMH noBepxHocTHMM U 13 w 14 no^BHJKHOft onopbi 9. Tanoe 
KOHcrpyK THBHoe BbmonHemie BanbuoBKn o6ecne*mBaeT qenb - noBbnneraie Ka^ecTBa h HaAdKHOcro 
ycraHOBKH ycrpoftcrB H3 npcxfctuibHbix Tpy6, a raxxc noBbimeHne pa6orocnoco6HocTW caMofi BanbnpBKM k 
B03M03KHOCTb pacrmrperoiH ;n*ana30Ha pa6otiero ^MaMeTpa. 1 3. n. <J>-Jibi. 4 sui. 



Description [OnncaHHc H3o6pcreHH5i|: 



M3o6pereHne othocmtch k o6nacxH 6ypeHHH b KamrrajibHoro pcMoirra He<{rraHbix h ra308btx ckbslkuu m 
npe#Ha3HaweH0, u uacTHocTM, n/m pa3BanbUpBtJ oamn ycrpoflcro ho npo$mibHbix Tpy6, ycxaHaanMBaeMbix 

B CRBcUKKHe npM H30JIHH>D1 30H OCJIOJKHCHHM. B03HHKaK)HpIX B npOUeCCe 6ypCHHH CKBaTKHH m npH 

BoccxaHOBJieuHii repMenwHocni o6caAHbix kojiohh. 

W3oecrua BanbuOBKa pjw paoBajibHOBbiBamiH ycrpoitcTB mo npo$mu>Hbix Tpy6. coAepxamaH Kopnyc. 
npncnoco6neKHbift firm coennHeHHH c kojiohhoh 6ypwibHbix Tpy6, c i^einpanhHbiM KananoM m 
yrny6neHHHMH b ctchkc, b KOTopbcc ycraHOBJicHM c noMoiqbJo onop TpH BaAbuyKrancc ancxccirra. 

HeftocraTKOM rroro ycrpoHCTBa hbohctch to. «rro Bajibuyioiinie aneMeHTbi npii pa3Bajimp pbiB a mi ii Tpy6w 
noA ^cftcTBHeM ynpyroro aneMeirra nocroRHHo HaxoAHTCH b ohhom nanoKemm. noarovcy npH 
Heo6xo^HMOCTK CHH3HTt> panHajibHbie Harpy3KH Ha npo4>H7ibHfaril nepcKpbroaTCJib npn ero ycraHOBKe b 
cKsajKHHe, HanpHMep. npn pcMonrre noBpempfiHStii o6caAHofi kojiohhw b BHpp meneaow nep$opauKH, Raman 
BaxibooBxa HenpuweHKMa. nocKOJibKy H3-3a HeBooMOJKHoerH cHHxeHun pafliiajibHoft Harpy3KH Ha oocaAHyio 
KonoHHy npoMcxoAMT ce flanbHeAmee pa3pymeHMc 

3a^aueA H3o6pereHHH hbahctch noBtraieHMe Kanecrsa h Ha^ejKHOCTM ycraHOBKH ycrpoiicTBa ra 
nptxJuinbHbix rpy6, ycran aiiruiBaewbix b CKBa%HHe npn H3onHurai 3oh ocnoxHeHHfi, B03HHKaKHnHX b 
nponecce 6ypennH ckboj&hh, h npH BOOcraHoaneHHH repMeTHWOcTH o6ca^Hux kojiohh, a Taiuse noBbnneHne 
Ha^ejKHocTM h pa6oTocnoco6HOCTM BanbupBKH h ooecneMenne boomojkhoctm pacnmpeHUH nwana30Ha 
pa6oMero niiaMCTpa 6e3 {Omchchhh ^HakceTpa Kopnyca ^aHHoro TOnopa3Mcpa caMOH BajibnoBKH. 

TexHjraecKKM pe3yjibTaT ^ocTHraeTCH to*, uto b BanbupBKc a/ih paoBanbUOBUBaHHH ycrpottCTB ho 
npo^HjibHMX Tpy6. coAcpmamew Kopnyc. npwcnocoojiein cbrii h/ih coeAHHeHMH c kojiohhoh 6ypnribHbix xpy6. c 
UeHTpajibHbQyf KaHanou m ynny6neHHHMH b creuxe, b KOTopwx ycTaHoanewbi c nowonjbio onop TpH 
Ba/ibuyioinHx aneMeHTa, onopa onHoro BanbuyiOEuero 3/ieMeirra ycraHoaneHa b yrviyojieHHM Kopnyca c 

B03M0XHOCTbK> paHHaJI bHOPO BblABlUKeHHH H3 HCPO. PanwaJIbHO nOflBH«HaH Onopa BWABPE»HOrO 

Banboyroinero DJiexieHTa mojkct 6biT*» BbmarmeHa b nvyxp nsyx nHaMerpanbHO pa3H0BeJiKKHx hmjimhapob, 
3Kcu<eHTpiiHHi>ix oTHOCHTejibHO npyn njpyra, npHHeM uhjuxhrp onopbi c 6ojibnmM nuaMerpoM ynnoTHen 
oTHOCHTCjihHO Kopnyca m o6pa3yer co creHKaMH yrjiyojiCHHH rvyspaBJimccKyK> Kawepy, coo6mcHHyio c cro 
u-eHTpanbHbiM KaHanoM. 

Ha <j>nr. 1 npeAcraBneH o6ihmm bwr BanbupBKH; Ha <Jht. 2 pa3pe3 A-A na <|)Hr- 1; Ha ^ht. 3 pa3pe3 B-B Ha 
$wr\ 1; Ha 4>nr. 4 oocanHaH KonoHHa c y <rraHO on emtbCM npo^mibHbCM nepeKpbiBaxejieM c noMombio 
onHCbisaeMOM BanbupBKH. 

BanbuoBKa n/m pa3BanbnpBbiBaHHH ycrpOHCTB ro npo^nnbHbix Tpy6 coAepxnrr Kopnyc 1 c pe3b6oH 2 jyin 
npHCcienHHeHHH ee k kohohhc 6ypunbHbix Tpy6 3 m ueHTpantHbtM KananoM 4. b hs/dshcSa uacm Koroporo 
ycraHoaneH urryupp 5. B creHKe Kopnyca 1 BboionHeHbi yrviy6neHHH 6h7,b Koropbix c noMon^w onop 8 w 9 
ycraHoaneHbi Bajibqyiointie aaeMenrbi 10, U, 12. IlpuueM onopbi 8 n,eyx BajjbuyioiAHX ajieMeHTOB 10 h 11 
ycraHoaneHbi b yr/ry6neHHHx 6 HenoflBMXHO, a onopa 9 sanbuyiomero aaeweHxa 12 c B03MO3KH0CTbio 
pannanbHoro Bbn^BiuKeHHH H3 yrtnyoneHMH 7. rioABiuKHaH onopa 9 Bajifauywnjero ane^eHTa 12 BboiojmeHa b 
bm^c AByx aKCueHTpHMHbix oTHocHTemiHoro fjpyr npyra u^uocHnpoB 13 h 14, wMeiocawx paoHbie AwaMCTrpbi. 
nppnieM inutHHAP 13 c 6oJibnraM A HaMeT P° M ynnoTHen oTHOCHTcnbHO ctchkh Kopnyca 1 c noMonnjo 
ynjioTHemiH 15, a uhjuoiap 14 c MeHbnmM AHaMerpou Bwcrynaer b uejrrpanbm^oi Kan an 4 Kopnyca 1 *icpe3 
oroepcTMe 16, BbmomieHHoe b creBxe. h MMeex KaHaribi 17, coo6a\aionBie ueHrpanbHbM Kan an 4 Kopnyca 1 c 
rHnpasJiMuecKOM KaMepou 18, o6pa30BaHHOM cxeiiKaMM otbcpctmh 16, yrviyojieHMH 7 b Kopnycc 1 w 
TopueBbOwCw noBepXHOCTHMH UMjiwHflpoB 13 m 14 noABHJKHOM onopbi 9. 

Pa6ora BanbupBKH noHCHHercH Ha npKMepe BoccTaHOBneiDtH repMeTWMHocTH oocannoH kojiohhbi npw 

06pa30BaHHM B Hew TpeUJHHbl. 

B 30He 19 HapymeHWH repMeTHunocrn o6caAHOM KOJioHHbi 20 npenBapHTcmiHO ycraiiaBJmBaioT 
nepcKpbiBarenb 21 ho npo^HJibiibtx Tpy6. nyxeM pacumpeHMH ero AaBneimeM khakocth. 3axeM Ha kojiohhc 
6ypnribHbix Tpy6 3 BHyTpb nepeRpbiBaTcnn onycKaior BanbupBKy h BpameHMeM. c noRaueti bhmo kojiohh w 
6ypMnbHbix Tpy6 3, naMHHaioT paaoajibHOBbiBaTb npo^nnuibic Tpy6bi nepeKpbiBaxenw 21 c oAHoepeMCHHOii 
npoMbiBKOH WMAKocTbio, 3aKatoiBacMOH b Tpy6bi noA Aaa" CHMCM - n P w »tom, b ueHTpanbHOM Kanane 4 
Kopnyca I, 6naroA a P« nanMMMio nrryuepa 5, fxasnemc whakoctm B03pacTaeT h. B03ACMCTByn Mcpc3 
OTBepcrne 16 b creHKe Kopnyca 1 h Kaiianbi 17 b mmmiApe 14 noABHWHOM onopbi 9 iia TopueBbie noBepxHOCTM 
UHjnniApoo 13 m 14, BbiABMi^aex BanbuyroiAKH aneMeirr 12 H3 yruiyoJiennH 7 Kopnyca A° ynopa b cTeHKy 
nepeapbiBaTeAH 21. Oahobpcmchho HeBbiAH*"KHbie Banbixyioiiprie 3jieMcirrw 10 w 11 TaKae ynnpaioTCH b 
crcHKy nepeKpwBaTenn. Aanee, BanbuywiUHe ajieMeHTbi boa A€MCTBneM co3A^hhoh paAHajibHofi HarpyoKM. 
npoKaTbiBiWct. no EaiyxpeioieM noeepxHOCTM iipcnj) hjujujx Tpy6, paoBa/ibupBbiBaiOT mx h iuiotho 
npHKaxbiBaiOT k cxenKc oocaAHoft kojioidu>i 20. Flpw noAxoAe R 30ne 19 HapymeHMH repMCTOMHocTM o6caA"0M 
Kojioioibf 20 Aanneime npOMbiBomioM jkhakoctm cim^aioT A° MMiiMMa/ibHoro, npw kotodom He npoMcxoAMT 



BbiflBiDKCHHH paffH arrmo- no ;; mmH oro Banwjyromero aneweirra 12 to Kopnyca 1, h pa3Bajit»nomjBaiTMe 
npo4>H7itai£boc xpy6 Bepyr mo o6pa30BaHHH iflmmia nmoro ^Hawe-Tpa A^yMH cMeaHboci HfWjyynwmHWMii 
BanMQaom^MH aneMetrraMH 10 h 11 m BbWBHraioiign*eH aneMeuroM 12. Ror^a oh Haxo/piTCH b hcxo^hom. ue 
Bb^BHHyroM nonoweHMM. rtpn 3tom pe3b6oebte coe^HHemiH npo<J)nnbHbLX Tpy6 nepeKpfaieaTejm 21 xaxjae 
pacnmpfnoTCH a° BHyrpcHMerx) jpiauerpa npo$iuibHbix xpy6, o6pa3yeMorx> npH mx pa3BajibH0Bbi Bamm a 
30He Hapymenua, mto oooKaer jjo MMHHManbHOH BejuwHHu ^aanenwc Ha creHxy o6ca#Hoit KonoHHu 20 b 
30HC 19 HapymeratH ec repMCTMMHOCTH. 

riocjie npoxoxAeHBin 3ouu 19 HapyineHUH repMerowHOCTH. rjje onacHocn> pa3pymeHHH o6caflH0H kojiohhw 
OTcyTCTByer, bhobb noflHHMaxrr flaaneHHe npowuBowofi wmakocth m p a3 Ban m;o rajnaimc nepefcpbiBa-renH 
Be^yx no TexHOJiornw, omicaHHoft Bbnne. 



IlO OKOHMaHHH pa3BajlfaU0BbIDaHHH KOJIOHHy CypHJIbHblX Tpy 6 3 C BaJlbi^OBKOM nOflHHMaiOT K3 



Claims l<Dopuyjia H3o6pexeuiLR|: 



1. Ba/ibix,OBKa /yin parma.nYqjnm*t*axmn ycrpoiicTB H3 npcxJjuribHbix Tpy6. cojjepm an^an Kopnyc. 
npMcnocodneKHbiA j\nn coc^mhchkr c KanoHHofl 6ypwibHbix xpy6, c ueirrpanbbHbUyi KaHanoM h 
ynnytineHHHMH n ctchkc b KOTopbtx ycraHOBJiemj c noMonjhio onop TpH BaJiu^yiomvix aneMeHTa. 
otjiot aio maRCH tcm. uto onop a ojpioro Bajibirywtqero aneMeirra ycraHoaneHa b yrjiytSnemai Kopnyca c 

803M0JKHOCTMO pa/^aJTbHOPO Bbl^BHHteHHH 113 HCTO- 

2. BajibqpsKa no n. 1, OTjurqaiomaHCH tcm, mto pajjHa/ibHo nojjanjKHan onopa Bbg^BHXBoro eajibiryioinero 
aneMCHTa BbroonneHa b bhrc A^yx flHaMerpajraro pa3H0BenwKHX muuuy^poB, SKcqeHTpiracbix oTHOCHTenbHO 
ppyr Apyra, npmeM mumt^p onopw c 6om>rnnM ah aMerpOM ynnoTHeH oreocnTenbHo Kopnyca m o6pa3yer co 
cTeHKaMM yrjry6neKMH b Kopnyce n^paanaraecK^ KaMepy, coo6meHHyio c erx> iieirrpanbHbm KaHanoM. 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl, 4 dwgs 



Description: 



The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A- A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing I, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 
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Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
. In and for the State of Tens 
My commission expires 03-22-2003 




Stamp, Notary Public 
Harris County 
Houston, TX 



